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Abstract
Background: Self-directed learning (SDL) is expected of health science graduates; it is thus a learning
outcome in many pre-certification programs. Previous research identified age, gender, discipline and prior
education as associated with variations in students' self-directed learning readiness (SDLR). Studies in other
fields also propose personality as influential. Method: This study investigated relationships between SDLR
and age, gender, discipline, previous education, and personality traits. The Self-Directed Learning Readiness
Scale and the 50-item 'big five' personality trait inventory were administered to 584 first-year undergraduate
students (n = 312 female) enrolled in a first-session undergraduate interprofessional health sciences subject.
Results: Students were from health promotion, health services management, therapeutic recreation, sports
and exercise science, occupational therapy, physiotherapy, and podiatry. Four hundred and seven responses (n
= 230 females) were complete. SDLR was significantly higher in females and students in occupational therapy
and physiotherapy. SDLR increased with age and higher levels of previous education. It was also significantly
associated with 'big five' personality trait scores. Regression analysis revealed 52.9% of variance was accounted
for by personality factors, discipline and prior experience of tertiary education. Conclusion: Demographic,
discipline and personality factors are associated with SDLR in the first year of study. Teachers need to be alert
to individual student variation in SDLR.
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Abstract
Background: Self-directed learning (SDL) is expected of health science graduates; it is thus a learning outcome in
many pre-certification programs. Previous research identified age, gender, discipline and prior education as
associated with variations in students’ self-directed learning readiness (SDLR). Studies in other fields also propose
personality as influential.
Method: This study investigated relationships between SDLR and age, gender, discipline, previous education, and
personality traits. The Self-Directed Learning Readiness Scale and the 50-item ‘big five’ personality trait inventory
were administered to 584 first-year undergraduate students (n = 312 female) enrolled in a first-session
undergraduate interprofessional health sciences subject.
Results: Students were from health promotion, health services management, therapeutic recreation, sports and
exercise science, occupational therapy, physiotherapy, and podiatry. Four hundred and seven responses (n = 230
females) were complete. SDLR was significantly higher in females and students in occupational therapy and
physiotherapy. SDLR increased with age and higher levels of previous education. It was also significantly associated
with ‘big five’ personality trait scores. Regression analysis revealed 52.9% of variance was accounted for by
personality factors, discipline and prior experience of tertiary education.
Conclusion: Demographic, discipline and personality factors are associated with SDLR in the first year of study.
Teachers need to be alert to individual student variation in SDLR.
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Background
Universities and academic programs have long had
interest in understanding students’ readiness to en-
gage in self-directed learning (SDL). Understanding
pre-certification students’ readiness for SDL can assist
educators to meaningfully and effectively prepare
students for SDL in a professional and practice
context. The classic definition by Knowles [1] de-
scribes SDL as “a process in which individuals take
the initiative, with or without the help of others, in
diagnosing their learning needs, formulating learning
goals, identifying human and material resources for
learning, choosing and implementing appropriate
learning strategies, and evaluating learning outcomes”
(p.18). While SDL is a desired academic and profes-
sional trait, there is little insight into what might
make students ‘ready’ to engage in this process. In
the case of pre-certification students, will they be
‘ready’ for SDL as a result of attributes and experi-
ence they bring with them to training? Alternatively,
will they be ‘ready’ as a result of their teaching and
learning experiences?
As such, student self-directed learning readiness
(SDLR) has been the subject of research inquiry. A re-
cent review of the literature relating to factors associated
with students’ SDLR revealed that demographic,
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educational, and discipline and factors were most com-
monly investigated [2].
Increasing age has been consistently associated with
increasing levels of SDLR [3–8]. Previous levels of
education also positively affect SDLR; that is, the higher
the qualification on entry into the program, the higher
the SDLR [3, 9]. It takes time to get higher qualification
levels, so this could be a function of age, but this has not
been independently assessed. The time/age interaction
could also explain why year levels show differences. A
number of studies show SDLR increases with program
progression [10–13]; although equally this could relate
to the teaching and learning experiences in the
programs. This, however, has generally not been teased
out. The fact that some studies [4, 14, 15] have found
SDLR decreases with increasing program level is illustra-
tive. Perhaps teaching and learning experiences over
time rather than age per se are more influential.
Gender is the other factor most commonly investi-
gated in pre-certification health professional program
cohorts [2]. The relationship between gender and SDLR
was significant in only two studies [4, 16] which had op-
posite results. In many studies, the association between
gender and SDLR had not been meaningfully explored
because samples have been overwhelmingly female. This
may in part account for the ambiguity about association.
Discipline has received limited research attention.
Most studies use single-discipline samples: medicine
[3, 8, 16, 17]; nursing [9, 13, 18, 19]; physiotherapy
[4, 5, 20, 21]; pharmacy [22–24]; and dentistry [15].
Few studies use multidisciplinary cohorts, and of
those that do, comparison between disciplines has not
been of particular interest. Linares [7] and Malta et
al. [25] found differences in SDLR between select pro-
grams, however, in both studies these differences were
not statistically investigated. No studies to date have
included cohorts in specifically interprofessional
classes.
Apart from age, gender, prior education level and
discipline, quantitative investigation into other educa-
tional, program and academic determinants of SDLR
levels has been scant. Surprisingly, there are few
studies exploring the influence of traits, such as
personality, which has shown influence on student
academic success in general [26]. This is in spite of
an emerging debate in literature regarding whether or
not SDLR can actually be ‘taught’. Lounsbury et al.
[27], for example, suggests that SDLR is in fact an at-
tribute or trait, rather than a self-report proxy for
performance capacity which can change over time.
Surprisingly, although standardised tools have been
available for many decades to investigate individual
traits such as personality, to date no research has
explored whether traits such as personality are
associated with SDLR levels in health disciplines in
general and pre-certification programs in particular.
This study examined factors previously found to be
associated with SDLR level – gender, age, previous
educational level and discipline – and included a
measure of personality as a new factor. The study
then considered whether the factors of most influence
were amenable to instruction. The study builds on
the evidence base by investigating previously explored
factors in a new cohort; first year undergraduate pre-
certification students engaged in interprofessional
study at the beginning of their program. Some of the
disciplines in this cohort have never previously had
SDLR data presented. The study presents SDLR
profiles for the cohort as a whole and for each discip-
line. It investigated associations for the cohort as a
whole and for each discipline; and for the whole
cohort a regression model is presented.
Method
A single cohort cross-sectional survey design was used.
Ethics approvals were obtained from the Western
Sydney University Human Research Ethics Committee
(H9857) and the University of Wollongong/Illawarra and
Shoalhaven Local Health District Human Research
Ethics Committee (HE12/226) including approval to
extract student demographic and program data from
institutional records, and match to completed surveys.
The matched dataset was de-identified for research
purposes.
Participants
A total of 584 undergraduate students were enrolled in
in a first session, first year interprofessional health
science subject at a metropolitan university in New
South Wales, Australia. Enrolled students were from the
following programs: health sciences (majors in thera-
peutic recreation, health promotion and health services
management) (n = 158); sport and exercise science
(n = 215); occupational therapy (n = 86); physiotherapy
(n = 71); and podiatry (n = 54).
Instruments
Students completed the Self-Directed Learning Readiness
Scale (SDLRS) [28] and the ‘big five’ personality trait in-
ventory from the International Personality Item Pool
(IPIP) [29].
The SDLRS is a 58 item self-report survey measuring
the complex of attitudes, skills, and characteristics that
comprise an individual’s current level of readiness to
manage his or her own learning. The SDLRS is the most
commonly used instrument to measure self-directed
learning readiness in pre-certification cohorts in the
health disciplines [2]. The instrument asks participants
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to select one of five responses which best reflects their
own attitude or preference towards learning. Total
scores range from 58 to a possible total of 290, with
higher scores indicating increased readiness for self-
directed learning. Guglielmino and Associates [30] re-
ported a mean score of 214 ± 25.6 within a range of 189
to 240 in the general adult population. Mean scores of
undergraduate students in health disciplines have ranged
between 208.48 ± 17.62 [11] and 238.70 ± 21.0 [3]. The
instrument has a split-half reliability of r = 0.94 [31] and
test-retest reliability coefficients of r = 0.79 [32] and
r = 0.82 [33], as reported by Guglielmino and Associates.
There is a nursing version called the Self-Directed
Learning Readiness Scale for Nursing Education
(SDLRSNE) [34]. The SDLR was selected for the study
because there were no nurses in this sample.
The ‘big five’ personality trait inventory is a 50-item
inventory derived from Goldberg’s [35] 100-item
inventory and is commonly used in the interest of
time efficiency. There are ten items related to each of
the five factors: ‘extroversion’, ‘agreeableness’, ‘conscien-
tiousness’, ‘emotional stability’, and ‘intellect/imagin-
ation’. Participants choose one of five responses
which reflect how accurately the item describes them.
Responses to items are scored between one and five,
and the sum is tallied for each of the five factors.
Total scores range from a minimum of 10 to possible
total of 50 for each factor. The instrument has a
mean internal consistency across the five factors of
α = 0.84, and average correlation with factor markers
of r = 0.67 and as per the IPIP website (http://ipip.or-
i.org/). Further work by Gow et al. [36] showed in-
ternal consistencies ranging α = 0.72 to α = 0.87 in a
university student population in Scotland and con-
firmed the five-factor structure.
Data collection
All students were asked to complete the surveys online
within the first 12 weeks of program commencement as
a non-assessable learning activity. Students could give
consent for responses to be used in research. Permission
was granted by the university for the following data to
be extracted from enrolment records and linked to
survey responses: age, gender, program of enrolment,
and highest level of previous education. All matched
data were de-identified by an independent administrative
officer prior to researcher access.
Data analysis
Data were analysed using SPSS version 22.0 (IBM Corp.,
Armonk, NY, USA). Descriptive statistics were used to
characterise the sample on demographic, academic,
personality and SDLRS variables. One-way analysis of
variance (ANOVA) were used to compare SDLRS scores
between academic programs and students’ educational
backgrounds. Post-hoc Bonferroni analyses were then
conducted to determine significant differences between
specific academic programs and educational back-
grounds. An independent t-test was used to compare
mean SDLRS scores of males and females. Pearson’s
correlation was used to identify relationships between
SDLRS scores and both age and personality factors.
Effect size of the potential determinants on SDLRS
scores was calculated using Cohen’s d for t-test analyses,
and eta squared (η2) for ANOVA analyses. Multiple
regression was conducted to construct a model explain-
ing the relationship between investigated factors and
SDLRS scores. Statistical significance was set at p < 0.05.
Results
Characteristics of the sample
The survey was completed by 456 students, a response
rate of 78%. Of these, 407 consented to have their re-
sponses used in the research. Demographic attributes
and mean academic results of the sample across pro-
grams are presented in Table 1. Overall, there were more
females than males and across programs (177 male, 230
female) which was statically significant, χ2(4) = 78.33,
p < 0.001. Most students had entered the program
following completion of their final year of secondary
education. Across programs, there was also a significant
difference between student’s highest level of previous
education, χ2(24) = 50.86, p < 0.001. Podiatry had greater
representation of students who had an incomplete or
complete bachelor’s degree, and fewer students who had
completed secondary education than the expected
counts. There were no significant differences across pro-
grams in the personality factors ‘extroversion’, ‘emotional
stability’ or ‘intellect/imagination’. There were, however,
differences in the factors ‘agreeableness’ F(4398) = 5.45,
p < 0.001, and ‘conscientiousness’ F(4398) = 3.02,
p = 0.02. The mean age across programs was 20 years,
with differences in age across programs F(4402) = 5.250,
p < 0.001.
Gender
Females had higher SDLR than males. As shown in
Table 2, SDLRS scores were significantly higher for fe-
males (215.53 ± 25.46) than for males (209.11 ± 23.19),
t(405) = 2.62, p = 0.009, d = 0.264. Both scores are
within the range for average self-directed learning readi-
ness (202–226) [30].
Age
Older students had higher SDLR, than younger students.
As shown in Table 3, there was a weak positive correl-
ation between SDLRS scores and age (r = 0.266,
p < 0.001).
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Highest level of previous education
SDLRS scores differed significantly depending on the
student’s highest level of previous education F(6400) = 4.720,
p < 0.001, η2 = 0.066. A post-hoc Bonferonni test revealed
that there was a statistically significant difference be-
tween students who had completed their final year of
secondary education (208.45 ± 23.67) and students
who had previously commenced a bachelor level pro-
gram but not completed (219.84 ± 26.61; p = 0.005);
and students who had completed their final year of sec-
ondary education and students who had previously com-
pleted a bachelor level degree (231.83 ± 24.24; p = 0.001).
Disciplinary differences
There was a statistically significant difference in mean
SDLRS scores across disciplines F(4402) = 5.267,
p < 0.001, η2 = 0.05 (Table 2). A post-hoc Bonferroni
test showed that the difference in mean SDLRS scores
was statistically significant between students in (a)
health sciences (therapeutic recreation, health promotion
and health services management) (209.47 ± 27.21) and oc-
cupational therapy (220.29 ± 24.86; p = 0.05); (b) sports
and exercise science (207.51 ± 22.66) and occupational
therapy (220.29 ± 24.86; p = 0.003); and (c) sports and ex-
ercise science (207.51 ± 22.66) and physiotherapy
(219.23 ± 22.40; p = 0.016).
Personality
SDLR was associated with increased scores on each of
the ‘big five’ personality factors. In the whole cohort,
there was a weak positive correlation with SDLR and
both ‘emotional stability’ (r = 0.17, p = 0.001) and
‘extroversion’ (r = 0.22, p < 0.001). There was a
moderate positive correlation with ‘agreeableness’
(r = 0.44, p < 0.001) and ‘conscientiousness’ (r = 0.48,
p < 0.001). There was a strong positive correlation
with ‘intellect/imagination’ (r = 0.541, p < 0.001).
Table 4 Multiple regression analysis of student’s self-directed learning readiness
Variable B SE β t p Tolerance VIF
(Constant) 47.550 9.391 5.063 < 0.001
Age 0.315 0.216 0.063 1.456 0.146 0.673 1.486
Female −0.477 2.150 −0.10 −0.222 0.825 0.690 1.449
Vocational/Higher Education 7.191 2.214 0.139 3.248 0.001 0.697 1.435
Personality factor
Extrovert 0.144 0.166 0.036 0.866 0.387 0.731 1.368
Intellect/imagination 1.682 0.179 0.388 9.386 < 0.001 0.747 1.339
Conscientiousness 0.924 0.163 0.235 5.657 < 0.001 0.739 1.353
Agreeableness 1.132 0.189 0.251 5.988 < 0.001 0.726 1.377
Emotional Stability 0.236 0.120 0.075 1.959 0.051 0.872 1.147
Program
Occupational Therapy 7.645 2.876 0.116 2.658 0.008 0.668 1.498
Physiotherapy 10.670 2.993 0.155 3.565 < 0.001 0.674 1.484
Podiatry 9.186 3.706 0.105 2.479 0.014 0.719 1.390
Sports and Exercise Science 2.710 2.523 0.053 1.074 0.284 0.535 1.870
Table 3 SDLRS score correlation with age and personality factor
Health Science
(n = 94)










r p r p r p r p r p r p
Age 0.390 < .001 0.208 0.011 0.159 0.193 0.349 0.006 0.368 0.030 0.266 < 0.001
Personality factor
Extroversion 0.224 0.032 0.292 < 0.001 0.191 0.121 0.156 0.229 0.444 0.008 0.222 < 0.001
Agreeableness 0.331 0.001 0.407 < 0.001 0.582 < 0.001 0.439 < 0.001 0.587 < 0.001 0.441 < 0.001
Conscientiousness 0.490 < 0.001 0.406 < 0.001 0.377 0.002 0.565 < 0.001 0.610 < 0.001 0.477 < 0.001
Emotional stability 0.291 0.005 −0.009 0.910 0.231 0.060 0.169 0.193 0.545 0.001 0.172 0.001
Intellect /imagination 0.616 < 0.001 0.506 < 0.001 0.620 < .001 0.486 < 0.001 0.477 0.004 0.541 < 0.001
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Accounting for variability in SDLR
Multiple regression analysis was used to develop a
model for explaining variance in SDLR from the factors
investigated: age, gender, previous level of education and
personality. Descriptive statistics and regression coeffi-
cients are presented in Table 4. Due to insufficient
numbers, students whose previous educational
background was unknown (n = 6) and students who had
no previous/other educational background (n = 11) were
not included in the regression. Educational background
was grouped as 0 = completed secondary education and
1 = commenced or completed vocational or higher
education.
A significant regression equation was found
F(12,368) = 34.464, p < 0.001, with an R2 of 0.529. The
scores of students who had either commenced or
completed vocational or higher education were 7.19
points higher than students who had only completed
high school, controlling for age, gender, discipline and
personality factors. ‘Conscientiousness’ (p < 0.001),
‘agreeableness’ (p < 0.001), and ‘intellect/imagination’
(p < 0.001) were each significant with each additional
point in those scales associated with a respective
increase of 0.92, 1.13 and 1.68 marks in the SDLRS,
when holding the other factors constant. The SDLRS
scores of physiotherapy students were 10.67 marks
higher (p < 0.001), podiatry students 9.12 marks higher
(p = 0.014), occupational therapy students 7.65 marks
higher (p = 0.008), and sports and exercise science
students 2.71 marks higher (p = 0.284) than students in
health sciences (therapeutic recreation, health promo-
tion and health services management). There were no
significant differences between genders or with age.
Discussion
The aim of this study was to investigate potential deter-
minants of SDLR in first year students from a range of
health disciplines who were enrolled in an interprofes-
sional subject and to explain variability in SDLR.
Previously investigated factors of age, gender, highest
level of previous education and discipline were examined
and a new factor of personality included. Congruent
with the existing literature, SDLR increased with age and
with level of previous education. With regard to previ-
ous education, there appeared to be a cumulative effect
with SDLR scores increasing as the level of previous
education increased from secondary education, to
students who commenced but did not finish a Bachelor
level program and those who completed a Bachelor’s
level program.
This sample had a better gender balance than many
previous studies which have been overwhelmingly
female. This meant the association between gender
and SDLR could be meaningfully explored. Gender
was associated with SDLR; females had higher scores
than males. This lends support to previous findings
by Kell [4] similarly in an undergraduate program,
however their study was in the United Kingdom and
only examined physiotherapy students. Given the rou-
tine use of gender as a factor to characterize samples
it is surprising that so little evidence is available
about the influence of this factor. While this study
contributes important information regarding males,
further work using samples with good representation
from both genders is needed.
This study was the first to investigate the influence of
personality on SDLR in undergraduate health discipline
students. There was a significant positive relationship
between SDLR and scores on each of the ‘big five’
factors: ‘extroversion’, ‘agreeableness’, ‘conscientiousness’,
‘emotional stability’, and ‘intellect/imagination’.
There was also a relationship between disciplines and
SDLR score. We observed that the highest mean SDLRS
scores were achieved in the programs which were the
most competitive to gain entry into. Academic entry
threshold scores were between 10 and 30 points higher
in occupational therapy, physiotherapy, and podiatry,
compared to the other programs, and SDLR means were
higher in occupational therapy, physiotherapy and podia-
try. This observation is of particular interest when con-
sidered in light of personality findings that showed the
strongest of all trait relationships was between ‘intellect/
imagination’ and higher SDLR. If entry scores are taken
as a ‘proxy’ for academic ability and/or capacity, these
findings invite speculation that traits may indeed be as-
sociated with SDLR variation but this should be further
investigated. This, may provide useful insights particu-
larly as SDLR is expected for health professionals in a
diverse disciplinary environment.
This study is one of a few to investigate the practical
significance of findings using effect size – most studies
only report statistical significance. Lakens [37] iterates
that effect size is useful in communicating the practical
significance of results using standardised metrics, allow-
ing researchers to draw meta-analytic conclusions by
comparing across studies, and in planning future studies,
particularly with respect to power analyses and sample
sizes. Using Cohen’s [38] guidelines, gender (d = 0.264),
age (r = 0.266), highest previous level of education
(η2 = 0.066) and discipline (η2 = 0.05) each presented
only small effects. At best, age was nearing the medium
effect threshold of 0.3. The implications of this result are
that (a) there may be other factors not considered (for
example cultural or linguistic background), or (b) it is
actually the combination of these factors which is im-
portant (e.g., age could be intimately linked to the time
taken to get higher qualifications, or the ability to pursue
previous qualifications could indicate higher academic
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ability related to specific disciplines) or (c) one or more
of the factors examined are proxy measures for another
construct not as yet named. Each of the ‘big five’ person-
ality traits, however, showed independent effects (ran-
ging from small to large), with ‘intellect/imagination’
demonstrating a large effect (r = 0.54). From a variables
point of view, this study highlights the need for age, gen-
der and discipline to be routinely included and reported
as potential influencing factors. Further it highlights the
value in moving beyond ‘one-size-fits-all’ demographic
indicators to variables that may tell us more about
students as individual people – their personality and
academic capacity or performance. This will help
teachers and researchers gain a more nuanced
understanding of influencing factors. Expanding the
range of factors examined in SDLR research may also
help inform debate regarding whether or not SDLR can
be ‘taught’ and what factors moderate increases or de-
creases over time.
This study explains much of the observed variance in
SDLR. Regression analyses revealed that personality
factors (‘intellect/imagination’, ‘conscientiousness’, ‘agree-
ableness’ and ‘emotional stability’) together with prior
post-secondary education (complete or incomplete), and
discipline (occupational therapy, physiotherapy and
podiatry) accounted for 52.9% of variance. Prior SDLR
research has not attempted to account for variance,
which makes the contribution of this adequately
powered multi-factor study to a useful one to educators
and health professionals alike. Study findings highlight
the need for future SDLR research to explore character-
istics like personality, to better understand what factors
may be potent in SDLR.
The study presents information that will contribute to
the debate regarding whether or not SDLR can be
taught. The regression analysis provided a model where
much of the variance was accounted for by traits. Firstly,
four of the ‘big five’ personality factors were significant
in the model. In trait theory, personality traits are con-
sidered to be relatively stable over time [39]. Thus, since
personality traits were associated with varying SDLR in
this study, it may be reasonable to propose that person-
ality traits “predispose” students to higher or lower
SDLR. This has implications for education; it may be
that certain ‘dispositions’ provide students with habits,
ways of thinking or emotions that align more or less
with behaviours encapsulated in SDLR. But whether or
not SDLR is a “trait” per se, as suggested by Lounsbury
et al. [27], needs investigation. One approach for such
investigation is to see whether SDLR changes over time,
given traits are relatively stable.
Study findings, while being suggestive of the involve-
ment of traits, also suggest that there are aspects of
SDLR which are related to learning. Previous level of
education was significant in the regression analysis, con-
trolling for age, yet age alone was not significant. This
indicates that there must be ‘something’ learned in pre-
vious higher education experiences which influenced
SDLR, given temporal or developmental factors (as indi-
cated by age) do not appear to have an effect. Research
is needed to determine if there are generic skills or
attitudes learned across higher education experiences
which influence SDLR, or whether exposure to particu-
lar disciplines’ teaching and learning approaches yields
greater influences. Irrespective of the degree to which
SDLR can be taught, it is evident that different educa-
tional strategies may be needed in health professional
training, given the diversity of students, both in person-
ality traits and previous educational experiences.
Limitations
This study was conducted at one metropolitan university
as a single cohort cross-sectional study. There is, there-
fore, limited opportunity for comparison across a range
of disciplines and locations. Also, given this study is the
first of its kind to explain variance in SDLR of students
in pre-certification health discipline programs, there is
no comparative study.
Conclusion
Congruent with the existing literature, SDLR increases
with age, highest level of previous education, and most
notably, with increasing scores in each of the ‘big five’
personality traits. While each of the factors investigated
had a modest association with SDLR, in combination,
personality traits and previous education level could
account for half the variance. Further research should
explore how individual student characteristics such as
personality (investigated here), and other factors not
explored such as cultural and linguistic diversity, socio-
economic status and academic capacity, might affect
SDLR. Further research should include not only self-
report measures of SDLR but also in performance
measures where behaviour indicative of SDLR can be
observed. As workforce diversity expands and expecta-
tions for graduate SDL capacity continue, future re-
search needs to consider all possible influences on
readiness.
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